Vanadate, an inhibitor of stromelysin and collagenase expression, suppresses collagen induced arthritis.
Collagen induced arthritis (CIA) is a model of chronic inflammatory synovitis with pannus, neovascularization, and joint destruction similar to rheumatoid arthritis (RA). Matrix metalloproteinases (MMP) are involved in degradation of the extracellular matrix and joint destruction in RA. c-fos and c-jun are protooncogenes whose products combine to form activating protein (AP-1), a regulatory protein that is required for cell proliferation and the transcription of a variety of genes, including MMP such as collagenase and stromelysin. Administration of vanadium compounds suppresses c-fos/c-jun expression and AP-1 activity, resulting in inhibition of MMP expression in response to factors such as interleukin 1 (IL-1). We evaluated whether a vanadium AP-1 inhibitor could reduce MMP expression and subsequent joint damage in CIA. Vanadate [bis (maltolato) oxovanadium (IV) (BMOV; 10 mg/kg/day)] and the reducing agent N-acetyl cysteine (NAC; 100 mg/kg/day) were given subcutaneously daily in an attempt to suppress established CIA in rats. NAC in combination with vanadate appeared to increase the efficacy of c-fos/c-jun inhibition, while decreasing toxicity. Controls were given NAC alone. Clinical, radiographic, and histologic measures were evaluated as well as synovial MMP and IL-1a expression. BMOV therapy, initiated on the day of onset of clinical arthritis, significantly reduced clinical arthritis within 2 days (p <0.05) compared to controls. Significance was maintained to the termination of the study on Day 18 post-arthritis onset (p < 0.005), with a maximum difference seen on Day 5 (p < 0.00001). Blinded radiographic scores at the completion of the protocols indicated less joint destruction in the experimental group compared to the control group (p < 0.005). Scanning and transmission electron microscopy confirmed the preservation of articular cartilage with therapy. In BMOV-treated rats, synovial mRNA expression of collagenase, stromelysin, and IL-la were reduced by 78%, 58%, and 85%, respectively, compared to controls. This is the first study of vanadate as a potential antirheumatic agent. Further study of this AP-1 and MMP inhibitor may lead to new treatment options in RA.